Omega-3 fatty acids (ω-3 FA) play a number of important functions in health and human performance. While previous research has suggested that low ω-3 FA status is prevalent in the general population, little information about athletes' ω-3 FA status is available. The purpose of this study was to assess the omega-3 fatty acid (ω-3 FA) status of collegiate athletes. Dietary ω-3 FA intake was evaluated in athletes from nine NCAA Division I institutions (n=1,528, 51% male, 19.9 ± 1.4 years of age, 29 sports represented) via food frequency questionnaire. Omega-3 Index (O3i) was assessed using a dried blood spot sample in a subset of these athletes (n=228). Only 6% (n = 93) of athletes achieved the Academy of Nutrition & Dietetics' recommendation to consume 500 mg of the ω-3 FA's docosahexaenoic acid (DHA) and eicosapentaenoic acid (EPA) per day. Use of ω-3 FA supplements was reported by 15% (n = 229) of participants. O3i was 4.33 ± 0.81%, with zero participants meeting the O3i benchmark of 8% associated with the lowest risk of cardiovascular disease. Every additional weekly serving of fish or seafood was associated with an absolute O3i increase of 0.27%. Overall, sub-optimal ω-3 FA status was observed among a large, geographically diverse group of male and female collegiate athletes. These findings may inform interventions aimed at improving ω-3 FA status of collegiate athletes. Further research on athlete-specific ω-3 FA requirements is needed.
1 Introduction 2 Omega-3 polyunsaturated fatty acids (ω-3 FA), namely long-chain eicosapentaenoic acid 3 (EPA) and docosahexaenoic acid (DHA), serve as structural components within phospholipid 4 cell membranes. These ω-3 FA have also been shown to play important physiological roles 5 among the cardiovascular,(1-6) nervous,(7-13) and skeletal muscle systems(14-18), and in the 6 body's inflammatory response.(19-26) In athletes, ω-3 FA have been associated with the 7 management of exercise-induced oxidative stress,(19,20,23-25) delayed onset muscle 8 soreness, (21, 22, 25, 26) oxygen efficiency during aerobic exercise,(2) anaerobic endurance 9 capacity,(3) and skeletal muscle health.(14-18) The potential neuroprotective role of DHA as 10 related to concussion and traumatic brain injury (TBI) has also been investigated.(8-13) 11 As essential fats, EPA and DHA must be obtained exogenously because the human body 12 has limited ability to synthesize these ω-3 FA from precursor ω-3 FA alpha-linolenic acid 13 (ALA).(27) Fish are the richest sources of ω-3 FA, but there is wide variation in the EPA and 14 DHA content of these foods (Table 1 ). (28-32) Also of note, some commonly consumed sources 15 like tuna and shellfish contain relatively smaller amounts of EPA and DHA and frequent 16 consumption risks exposure to the effects of mercury. (28-32) 
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While there is currently no consensus for ω-3 FA dietary recommendations (Table   23 2),(33-36) low ω-3 FA intake appears to be prevalent within the general population of North 24 America, primarily attributed to the limited number of food sources, which includes a short list 25 of fish and seafood, and infrequent consumption of these ω-3 FA rich foods.(28,29,37,38) 26 Reports of athletes' dietary ω-3 FA intake are minimal to date, but Wilson Prior to 2019, the NCAA considered ω-3 FA supplements to be "impermissible", which 47 prevented athletic departments from purchasing such supplements for student-athletes. Result of blood EPA, DHA, ALA and O3i analyses are shown in Table 5 . O3i ranged 149 from 2.25 to 7.23% (Figure 3) , with 114 (38%) in the high risk category, 184 (62%) in the 150 moderate risk category, and 0 (0%) in the low risk category. There were no significant 151 differences in blood measures based on sex (Figure 4 ), sport ( Figure 5) While the majority of collegiate athletes participating in the present study did not meet 179 current dietary ω-3 FA recommendations (Table 1) , similar to previous observations(44,46) it is 180 important to note that these guidelines are not specific to athletes. Further research is needed to an opportunity to more readily provide ω-3 FA when appropriate for student-athletes, and to do 207 so in a safe, controlled, and monitored fashion.
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The sub-optimal O3i observed for in our study (4.3%) was similar to previous 209 observations, (39, 44, 53, 54) and did not differ based on sex or sport. While further research is 210 needed to investigate potential differences in needs between athletes of different sex and sport, suggests that the FFQ we used(39,46) was a reliable measure of ω-3 FA intake. This FFQ 233 provides a cost-effective method for assessing ω-3 FA status in clinical situations where blood 234 assessment may not be practically or financially warranted.
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The study does have some limitations, however. For example, fish and seafood vary in 236 nutritional content based on a number of factors, including variety consumed, location, and time 237 of year. Our assessment did not account for this variation. Additionally, we did not collect data 238 related to race/ethnicity, height, and body weight in effort to assure anonymity of participants, 239 but this information may have been insightful in data analysis. Overall, the lack of universally 240 accepted dietary recommendations and blood measure standards provided an additional obstacle 241 in terms of interpreting our results, which should be a primary motive for future research. 
